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A definition of isomorphism of two permutation designs is proposed, which 
differs from the definition in Bandt [.I. Combinatorial Theory Ser. A 21 (1976), 
384-3921. The proposed definition has the (generally required) property that the 
allowed permutations always transform a permutation design into a permutation 
design. It is shown that the n permutation designs coming from the partitioning of 
S, into permutation designs, as constructed in Bandt [J. Combinatorial Theory 
Ser. A 21 (1976), 384-3921 are all isomorphic. Further we find that this modified 
definition does not increase the number of nonisomorphic (6,4) permutation 
designs. The same investigation showed that one of the designs, claimed to be a 
(6,4) permutation design in [J. Combinatorial Theory Ser. A 21 (1976), 384-3921, 
is actually not a (6,4) permutation design. 
An (n, k) permutation design (see Bandt [ 13) is a collection of k! 
permutations of n elements such that for any choice of k elements all k! 
permutations of these elements appear as subpermutations in the collection. 
The permutation 
( 
1 2 n . . . 
al a2 a, 
will be denoted by a,, a2 ,..., a,. 
EXAMPLE. A (4, 3) permutation design: 
1 2 3 4 
2 1 4 3 
3 1 4 2 
3 2 4 1 
4 1 3 2 
4 2 3 1 
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PERMUTATION DESIGNS 383 
DEFINITION. Two (n, k) permutation designs are called isomorphic if one 
of them can be obtained from the other by a permutation of the rows and 
symbols and/or by completely reversing the order of the columns. 
it is not difficult to check that the (4,3) permutation design in the 
example above is unique (up to an isomorphism). 
In [l] Bandt also allows a permutation of the columns. Since a 
permutation of the columns can change a permutation design into a system 
which is not a permutation design (for instance, i~terch~gi~g the first two 
columns in the example), we think that our definition is more in correspon- 
dence with the general notion of isomorphism. 
Let a = a,, az,..., a, E S, (the group of all permutations of {I, 2,..., n]). 
Let xi: s, --+(O,l), l<i<n-Lbedefinedby 
xi(a) = 0 if ai < a,+;, 
z 1 if ai > a[+:. 
In [ I] it is shown that the sets D,, 0 < 2 < it - I, defined by 
I I 
n-l 
D,= aES, x ixi(a) = 1 (mod n) 
i=l i 
form a partitioning of S, into IZ disjoint (in, n - 1) permutation designs. 
LEMMA. The permutation designs D,, 0 <I< n - 11, are pair-wise 
isomorphic. 
Proof. a E D, iff b := (i : : : : .if r ) 0 a E D,, 1, as one can easily check 
by considering the three possibilities a, = 1, ak = 1, where 1 < k < n, or 
a,=l. I 
In [ 11 one can find the following (6,4) permutation design C,: 
612345 b 164325 135624 
621543 b 364152 c 312654 
c 635142 b 264513 c 521634 
c 653241 b 564231 2536 14 
412563 b 146523 353426 
421365 b 546132 c 512436 
c 453162 b 246315 e 321456 
c 435261 b 346251 235416 
Let D, and D, be obtained from D, by interchanging the second and third 
place in ah permutations marked with b resp. c. It is claimed in 111 that D, 
and 8, are both (6,4) permutation designs. This statement however is false 
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for D,, since D, contains 612345 and 5 12634, i.e., 1234 occurs twice as a 
subpermutation. 
It is natural to expect more nonisomorphic (6,4) permutation designs with 
our definition of isomorphism than Bandt found. The following theorem 
shows that this is not the case. 
THEOREM. (a) D, and D, are pairwise nonisomorphic (6,4) permutation 
designs. 
(b) Every (6,4) permutation design is isomorphic to D, or D,. 
(c) There is no (7,4) permutation design. 
ProoJ: Part (a) has already been proved in [I]. The proof of part (b) is 
rather long and tedious. Since it goes along the same lines as the proof 
sketched in [l], we shall omit it. Since no more nonisomorphic (6,4) designs 
came up, than the ones already known by Bandt, it follows that the proof of 
his part (c) remains valid. 
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